Objective African-American children and adolescents experience an undue burden of disease for many health outcomes compared to their White peers. More research needs to be completed for this priority population to improve their health outcomes and ameliorate health disparities. Integrating hip hop music or hip hop dance into interventions may help engage African-American youth in health interventions and improve their health outcomes. We conducted a review of the literature to characterize hip hop interventions and determine their potential to improve health. Methods We searched Web of Science, Scopus, PsycINFO, and EMBASE to identify studies that assessed hip hop interventions. To be included, studies had to (1) be focused on a psychosocial or physical health intervention that included hip hop and (2) present quantitative data assessing intervention outcomes. Twenty-three articles were identified as meeting all inclusion criteria and were coded by two reviewers. Articles were assessed with regards to sample characteristics, study design, analysis, intervention components, and results.
Introduction
Although African-Americans constitute only 13% of the US population, they suffer disproportionately from higher rates of disease and mental health problems [1] [2] [3] [4] . African-American youth (children and adolescents) have higher rates of obesity, sexually transmitted infections, HIV, and diagnoses of conduct disorder than their White counterparts [5] [6] [7] . Furthermore, African-American youth are more likely than their White counterparts to suffer from negative consequences related to their health behaviors [8] [9] [10] . These differences are present even when the rates of their behaviors are comparable to or lower than Whites [9] . For example, African-American youth report drinking less frequently and consuming smaller amounts of alcohol than White youth but have higher rates of alcohol-related problems [8] [9] [10] . Moreover, recent research on the risk of suicide for African-American youth compared to White youth documents the severity of mental health disparities among African-American youth. The suicide rate among African-American youth doubled between 1993 and 2012 but decreased among White youth [11] .
Moreover, for some African-American youth, these disparities exist in the context of inequalities, including few socioeconomic resources and poorer access to care compared to their White counterparts [12, 13] . For instance, AfricanAmerican youth have less access to services for substance use disorders and comorbid mental health conditions [14] . The presence of disparities and inequities highlights a need for increased attention to interventions that address the physical and mental health of African-American youth.
African-American youth are in need of culturally competent interventions that address mental health and health behaviors because of their unique risk factors for mental health and physical health problems [15] . For instance, a recent study assessed the relationship between community violence and behavioral health outcomes in a sample of African-American adolescents who were predominately low-income and lived in an urban setting [16] . The authors reported an association between community violence exposure and poorer mental health, delinquent behaviors, substances, and risky sexual behaviors [16] . Other research has demonstrated an association between perceived racial discrimination and problem behaviors in preadolescent African-American youth [17] . Therefore, it is important that African-American youth have access to engaging interventions that resonate with their experiences.
Moreover, some research indicates that interventions that reflect the culture of a target population are more effective than standard treatments [18, 19] . Therefore, it is evident that there is a need to consider new strategies when developing interventions for African-American youth and that these interventions should consider African-American youth culture for improved engagement and health outcomes.
Integrating rap or hip hop music, a component of hip hop culture, into evidence-based treatments or developing new treatments is a potential strategy to engage AfricanAmerican youth in health interventions. Hip hop culture emerged in The Bronx borough of New York City in the early 1970s and became the voice of African-American and Puerto Rican youth [20] . Hip hop culture is comprised of four elements, rap music, DJing, graffiti writing, and breakdancing [21] . Through lyrics spanning an array of often-ignored subjects from oppression to family, rap artists offer gritty perspectives relatable to many ethnic minorities and disenfranchised youth [22] . In addition to its musical influence, hip hop culture shapes communication, fashion, and other forms of cultural expression, particularly among African-Americans and Latinos [23] .
Moreover, rap music is one of the most popular forms of music in America and is particularly popular among AfricanAmericans [24] . Tyson [25] assessed music preferences among African-American adolescent boys. He reported that 97% reported Bliking^rap music, and more than 50% reported buying at least one new CD a month [25] . According to the most recent Recording Industry Association of America 10-year consumer poll conducted among the general population (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) , rap was the second most popular genre of music during that decade behind rock [26] . In 2015, based on an analysis by Spotify, a digital streaming service, of over 20 billion songs, Bhip hop music^was the most popular musical genre globally among the general population [27] .
Given that hip hop culture resonates so strongly with youth, it is plausible that using elements of hip hop (e.g., music and dance) could increase engagement and retention in health interventions. Indeed, there is a growing interest in the use of hip hop in health interventions. Recently, hip hop has been used to facilitate large-scale interventions. For instance, The Food and Drug Administration's (FDA) Fresh Empire Campaign (https://freshempire.betobaccofree.hhs. gov) targets the hip hop peer group by using hip hop artists and hip hop culture as a way to prevent tobacco use among multicultural youth [28] . Extensive evaluation of Fresh Empire is ongoing and will assess the effectiveness of this large-scale intervention.
Theories for using hip hop for health literacy include the Theory of Reasoned Action (TRA) and Social Cognitive Theory [29] . TRA posits that a person's behavior is determined by his or her intention to perform the behavior and that intentions are a function of attitudes and subjective norms [30] . Social Cognitive Theory (SCT) suggests that behavior is a function of personal (e.g. cognitive) and environmental factors [31] . Self-efficacy, the extent to one believes in his or her own ability, is a key element of SCT [31] . The developers of a program that aims to improve stroke knowledge among elementary school students note that their hip hop-based intervention was developed using TRA and SCT as a framework. Their program aims to increase self-efficacy and facilitate intentions to call 911 or communicate with their parents about stroke [29] .
Theories for using hip hop for health behavior change are limited and not discussed in detail in the health behavior intervention studies that utilized hip hop [32] [33] [34] . However, some researchers have suggested that hip hop music is relevant in the context of behavior change because hip hop is a powerful form of social communication, social influence, and social norms [35] . Furthermore, some researchers argue that hip hop is a persuasive form of communication because it is engaging, repeatable, and participatory [35] . In some research studies, the use of hip hop is not theory-driven but instead used to facilitate engagement in response to participant preference [33] . For instance, the Hip-Hop to Health Jr. intervention team developed a hip hop DVD to facilitate physical activity in response to a request from the parents of participants and community partners (M. Fitzgibbon, Ph.D. oral conversation, January 25, 2017).
For nearly two decades, social scientists have explored methods for integrating rap music into therapeutic interventions with adolescents, specifically ethnic minorities [36, 37] . Through its varied subject matter, rap offers unique opportunities to engage youth and address presenting problems historically met with resistance [22] . There are numerous theoretical and conceptual articles that discuss how hip hop can be used to facilitate psychotherapy [38] [39] [40] [41] [42] [43] . For instance, using hip hop to treat psychopathology is aligned with the discipline of music therapy. In music therapy, a therapist systematically uses music experiences (e.g., listening to music) to facilitate therapeutic discussions about topics such as emotions, memories, and identity issues [44] . More recently, clinicians have integrated models of music therapy with traditional psychological theoretical orientations, including psychodynamic, behavioral, and humanistic orientations [22] .
To our knowledge, there has not been a literature review that summarizes types of hip hop health interventions, research methodologies, populations targeted, behaviors targeted, and the potential for hip hop to improve outcomes. The current paper seeks to fill this gap by conducting a scoping review of research studies that used hip hop in health interventions.
Methods
The authors conducted a scoping review of peer-reviewed journal articles that utilized hip hop interventions for health [45] . Scoping reviews differ from systematic reviews because they allow for mapping the existing evidence base with broad search criteria to address broad research questions [45] . Further, scoping reviews do not restrict or assess study quality [45] . The scoping review approach was chosen for this study to identify hip hop intervention targets (e.g., mental health) and to inform future systematic reviews.
Inclusion and Exclusion Criteria
The authors consulted with an Information Specialist at the National Cancer Institute to optimize search keywords and databases. The search ((Bhip hop^or Bhip hop^or Brap^) AND (Bhealth^or Bintervention^or Btherapy^)) was performed in Web of Science, Scopus, PsycINFO, and EMBASE. These four databases were selected to locate results across multiple fields including psychology, social sciences, medicine, and health. These searches produced a total of 3586 results. After removing duplicates and any publications that were not peer-reviewed journal articles, a total of 2201 articles were assessed. The literature search was conducted from September 2016 to January 2017. We included papers that were published by January 2017.
The authors included empirical, peer-reviewed journal articles published in English (Fig. 1) . Titles, abstracts, and/or complete manuscripts were reviewed to determine if they met the following criteria: (1) focused on a psychosocial or physical health intervention that included hip hop (e.g., rap music, or hip hop dance) as a component and (2) included quantitative data describing the outcomes of the hip hopbased intervention. Theoretical and conceptual articles were excluded.
From a review of search result titles, 2069 articles were not related to hip hop or rap music and were excluded based on the title alone. From the 132 articles that had titles that appeared to meet inclusion criteria, abstracts were reviewed to confirm that the results fit within the scope of this review. Twenty-one of these articles were determined to fit eligibility criteria and were coded by a research team member for several features including target behavior, design/analysis of the study, intervention design, summary of measures, and results. Two additional articles were identified from reference lists in an article that was found from search results but was not an included article [46] , yielding a total of 23 articles.
Two authors acted as coders, with each article being coded by a primary coder and reviewed by a secondary coder. Major sections of the codebook included intervention target, sample characteristics, study design, analysis, intervention conditions, measures, and results. The studies were organized by the following intervention targets: (1) health literacy, (2) health behavior, and (3) mental health. Mental health studies were those that included any psychopathology or mental well-being target (e.g., self-esteem). Health behavior studies included any intervention that tried to improve health by targeting a health risk factor (e.g., eating habits). Health literacy interventions included any studies that tried to increase knowledge about a health condition. Studies with multiple targets were organized by their dominant targets as determined by reviewers (e.g., [35, 47] ).
Results
Descriptors of the 23 research studies that met criteria for inclusion in this review are summarized in Table 1 . Given variations in study design and the fact that many studies did not use control groups, we could not make direct comparisons between studies, combine findings, or conduct a quantitative meta-analysis. Below we present a narrative summary and evaluation of hip hop interventions grouped by the type of health target with a focus on main findings.
Health Literacy
Six studies focused on improving youth understanding of diseases and medication [32, [48] [49] [50] [51] [52] (Table 1) . Five studies took place in an elementary school setting and one in a university (see Table 1 ). In four studies, the authors collected data from students between ages 8 and 12 [32, 48, 49, 51] and in one study data was collected from parents of children aged 9 to 12 [50] . In the final study, data was collected from college students aged 18 to 51 [52] . The sample sizes of the studies with elementary students ranged from 75 to 582 [32, 48, 49, 51] . The study with parents of elementary students had a sample size of 71 [50] . The study with college students had 50 participants [52] . All interventions that were delivered in elementary schools included students that were majority AfricanAmerican and Latino (Ware [52] did not report race or ethnicity). Five studies used a one-group pre-post-test design [32, [48] [49] [50] [51] and one study used a randomized controlled trial [52] .
Five health literacy studies were conducted by the same authors and used similar programs. Three studies were based on the hip hop stroke literacy program [32, 50, 51] . The Hip Hop Stroke program is a multimedia program that includes hip hop music and a dance program that aims to teach children the symptoms of stroke and to call 911. These studies aim to increase the likelihood that children will contact emergency response systems if a family member has a stroke and to encourage children to talk to their family members about stroke [50] . The program includes rap music, cartoons, a video game, a comic, and role play. One study focused specifically on the Hip Hop Stroke video game [49] . The video game was synced to a hip hop song with educational lyrics about stroke [49] . The fourth study used the Old-School Hip Hop program which was designed to increase Alzheimer's disease health literacy among children [48] . This program used dance, role play skits, a rap about Alzheimer's disease, and animated films. The aim of this program is to encourage youth to implement safety measures for loved ones affected by Alzheimer's disease. Participants in the final study were randomized to either a Coumadin Rap Song (CRS) YouTube® video or verbal patient counseling about Coumadin. The aim of this study was to determine if a Coumadin rap song could improve students' ability to comprehend complex medication regimens. The CRS involves two pharmacists rapping about 16 educational points ranging from food-drug interactions to pharmacokinetics [52] . Participants in the control group received the same information formatted in a scripted 4-min counseling session [52] .
Studies that assessed the effect of Hip Hop Stroke on children's stroke literacy indicated that students increased their stroke literacy knowledge compared to baseline [32, 51] . The study that focused on the Hip Hop Stroke video game also reported that students increased their stroke knowledge compared to baseline [49] . Parents' knowledge about stroke literacy also increased compared to baseline [50] . Similarly, Alzheimer's disease knowledge increased compared to baseline [48] . The study that used the Coumadin Rap Song reported that both groups increased their knowledge, but there were no statistically significant differences by group [52] .
Health Behaviors
Fourteen studies focused on a variety health behaviors including obesity, physical activity, HIV prevention behaviors, substance use, tobacco use, and food choices [34, 35, 47, [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] [63] (Table 1) . Among the nine studies that focused on diet and/or physical activity, eight studies utilized school as a location for recruitment and implementation: these studies took place in school, preschool, and afterschool settings [34, 53-57, 60, 61] . The other study took place in an obstetrics clinic that provided care to pregnant teenagers [59] . The remaining five (of 14) health behavior studies focused on tobacco, HIV/AIDS, and substance abuse and took place in schools, a family health center, and an after-school program [35, 47, 58, 62, 63] . Among all health behavior studies there were a wide range of ages including preschool-aged [54, 55, 57, 60] , elementary school-aged [53] , middle school-aged [34, 56, 58, 61, 63] , high school-aged students [35, 47, 59] , and youth ranging from 14 to 25 [62] . The samples included youth that were majority African-American [47, 54, 56, [59] [60] [61] , AfricanAmerican and Latino [35, 58, 63] , Latino, [34, 55, 57] , or Caucasian [62] (Williams and colleagues [53] did not report race/ethnicity). Overall, these studies have sample sizes ranging from 60 to 618. Four studies utilized a quasi-experimental design [35, 47, 53, 59] , two studies used a one-group pre-test/ post-test design [34, 63] , and eight studies utilized a randomized controlled trial design [54] [55] [56] [57] [58] [60] [61] [62] .
The type of hip hop intervention used varied across studies. Three studies involved watching a rap videotape about the health behaviors which included HIV [62] , nutrition [59] , and smoking [58] . Three studies included youth writing and performing their own rap song [35, 47, 63] , and one study included listening to music during intervention sessions [53] to help make healthy choices appealing. Five studies utilized the Hip Hop to Health Jr. intervention which used rap music as part of a diet and physical activity intervention [54] [55] [56] [57] 60] . In these studies, youth were provided a CD with rap songs about healthy eating and physical activity. Two studies used hip hop music and dance as a part of a physical activity intervention [34, 61] .
Across these studies, the results varied with most of studies indicating no differences by group for primary outcomes. Fitzgibbon and colleagues [54] found that children in the hip hop intervention reported smaller increases in body mass index (BMI) at the 1-and 2-year follow-ups than their peers in the control group. They also reported mostly nonsignificant differences in reported health behavior (dietary, TV viewing, and exercise) outcomes. This finding contrasted with the other Hip Hop health Jr. studies which did not find differences in BMI at follow-up times that varied between immediately postintervention and 2 years [55] [56] [57] 60] . However, two of these studies did report behavior changes related to diet and physical activity for the intervention group but not the control group [56, 60] .
Among the other four studies [34, 53, 59, 61] that targeted physical activity and nutrition, one study reported results that differed by gender [34] . The physical activity intervention was successful in increasing female participants' exercise and selfefficacy and male participants' perceptions of neighborhood barriers to participating in physical activity. Connelly and colleagues reported no difference by group in nutrition education [59] . Robinson and colleagues reported lower fasting total cholesterol, LDL-cholesterol, hyperinsulinemia, and depressive symptoms in the treatment group compared to the control group [61] . However, they did not find any differences by group for BMI [61] . Williams and colleagues [53] found that children in the intervention condition purchased less calorically dense and unhealthy foods after the intervention.
Among studies that targeted smoking, one study reported no effect of the intervention by group [58] and a second study reported no change in smoking behavior or attitudes from preto post-test in the one group studied [63] .
Among the three studies that targeted HIV/AIDS, one reported greater improvements in the intervention group and two reported no difference by group. Lemieux and colleagues [35] found that participants in the intervention condition were more likely to use condoms and have undergone an HIV test than those in the control condition. They also reported that decreases in favorability of condoms were observed among the control group but not the treatment group (the differences were marginally significant). Turner-Musa et al. [47] reported no difference in 30-day drug use, attitudes toward drugs, drug risk perception, HIV/AIDS knowledge, and sexual efficacy between intervention and control groups at 6 months' postassessment. Turner-Musa and colleagues [47] also reported that students who participated in the intervention were more knowledgeable about HIV/AIDS than participants in the control group at 6-month follow-up. Quirk and colleagues [62] reported no differences in AIDS prevention knowledge, attitudes, or behavior by group.
Mental Health
Three studies targeted aspects of mental health including problem-solving, self-esteem, and peer relations [25, 64, 65] ( Table 1) . The studies took place in residential treatment facilities for homeless youth and a transitional living program. Two studies targeted adolescent youth and one targeted youth ranging from young children to adolescence [25, 64, 65] . Two studies focused on African-American youth [25, 64] (Staum [65] did not report race/ethnicity). Overall, the studies had small sample sizes, ranging from 11 to 18. None of these studies used experimental designs. Two used a one-group post-assessment only design [64, 65] , and one used a twogroup pre-post-test design [25] .
The use of hip hop varied across studies. Staum utilized a combination of music counseling sessions and non-music counseling sessions [65] . The 1-h music sessions involved singing rap songs as well non-rap music activities. Tyson had participants listen to rap songs and discuss their reactions, thoughts, and feelings to music [25] . Tyson chose music that related to self-identity, peace, unity, cooperation, and group progress [25] . Olson-McBride and Page had participants select hip hop music and used hip hop music to facilitate selfdisclosure about experiences and emotions [64] . Participants also collaborated to write a poem [64] .
In terms of results, Staum reported no change in problemsolving skills in the non-music verbal counseling session and musical counseling session groups [65] . Tyson reported a significant decrease in peer relation scores (suggesting improved peer relations) post-intervention among those in the hip hop therapy group but not in the standard group [25] . The Index of Peer Relations (IPR) was used to measure the severity of peerrelated problems [66] . However, this result was no longer significant when controlling for the peer relations scores pretest. Olson-McBride and Page assessed self-disclosure statements among three therapy groups who received the same intervention. Groups 1 and 3 consisted of individuals with externalizing behaviors who were in an alternative school. Group 2 consisted of individuals who exhibited fewer externalizing behaviors than groups 1 and 3 who were placed in a transitional living program due to involvement in the child welfare system. Olson-McBride and Page reported that the number of participant self-disclosure statements (e.g., expressing feelings or sharing personal information) varied across the three groups and between group sessions [64] . For example, group 3 had a higher average percentage of self-disclosing statements compared to groups 1 and 2 [64] . They noted that this difference may be related to baseline externalizing behaviors.
Discussion
This review examined hip hop as a tool for facilitating engagement and improving outcomes in health behavior interventions, health literacy interventions, and mental health interventions. This literature extends over a 25-year period and includes studies with children, adolescents, and young adults. The populations that were studied were predominantly African-American and Latino youth. This review revealed that there were only 23 studies conducted over the 25-year period and that many studies utilized non-experimental designs. Therefore, it is difficult to draw conclusions due to threats to internal validity. Among the 12 (of 14) health behavior studies that used experimental designs, the hip hop intervention groups had improved outcomes compared to the control group on some measures in five studies [53, 54, 56, 60, 61] . All but one of the health literacy studies did not include a control group [32, 48, 50, 51] . In these studies, the authors reported improved health literacy after the intervention compared to baseline [32, 48, 50, 51] . In the one of six health literacy studies that used an experimental design, there were no significant differences by group [52] . Among the three mental health interventions, no studies used experimental designs and all had small sample sizes.
Future research in the areas of mental health and health literacy would strongly benefit from the use of appropriately powered experimental designs. It is noteworthy that health behavior studies, which typically used experimental designs and larger sample sizes than mental health studies, were conducted in schools and community-based programs. Researchers and clinicians developing hip hop mental programs should consider partnering with schools to reach a wide range of youth and obtain larger samples for research studies. Although recruiting clinical samples for intensive hip hop therapy interventions may prove difficult in the school setting, it may be possible to implement less intensive interventions that can reach a broader audience.
Moreover, the limited number of mental health studies included in this review does not reflect the full scope of how hip hop is used for mental health. We identified many studies that were not included because they were not in a peer-reviewed journal or did not report the results of an experiment (e.g., [43] ). Several books and review articles [22, 23, 36] document that many practitioners have developed and implemented hip hop interventions for mental health. A recent book review documented several case studies of hip hop mental health interventions [37] . Overall, the authors of this book noted that hip hop interventions are a promising approach for mental health.
The lack of peer-reviewed hip hop mental health interventions may reflect the practice-research gap that exists between community practitioners and academic scholars. This gap limits opportunities to develop, evaluate, and disseminate culturally sensitive treatments, such as hip hop-based interventions. Several studies provide specific guidelines to facilitate successful collaborations between community mental health agencies and university researchers [67, 68] . For instance, Abdul-Adil and colleagues [69] provided a detailed university-community partnership model and described results from a mutually beneficial collaboration between the Disruptive Behavior Clinic at the University of IllinoisChicago and the Community Mental Health Council in Chicago to develop evidence-based practices for youth with disruptive behaviors. Existing research on effective partnerships can be used to guide collaborations between university researchers and community practitioners who develop hip hop-based interventions. These partnerships are especially important for developing a body of scientific research for community-based hip hop interventions that have already demonstrated promise in the community, such as H.Y.P.E. [22] .
There are several additional considerations for the health behavior studies (i.e., [34, 35, 47, [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] [63] ). First, it is difficult to isolate the effect of hip hop because most of these interventions are multicomponent. For instance, Lemieux et al. [35] reported an effect of a hip hop music HIV intervention. However, the intervention group participated in a multicomponent intervention that included having peer leaders develop a rap song and present it to their classmates. Therefore, it is unclear if having peer leaders promote HIV education or having youth listen to rap music about HIV prevention is the mechanism of change. Future studies should directly test whether hip hop contributes to the intervention above and beyond the basic elements. Second, results may differ by the way hip hop is used in an intervention. For instance, a rap video about a health behavior may be more effective than having adolescents develop a rap about health behavior. Future research should examine the difference between active uses of hip hop such as creating music vs. more passive uses such as watching a video. Third, some studies used control groups with no intervention or minimal control groups [35, 47] . In future research, authors should consider matching the intensity of the control intervention with the hip hop intervention. Fourth, the studies used multiple dependent variables and reported inconsistent findings. For example, Williams et al. [53] reported no significant change in purchased calories with labels alone but a 20% decline of calories and less unhealthy foods selected by participants. Future studies should control for multiple tests and specify the primary outcome.
Overall, no conclusions can be drawn about the effect of hip hop health interventions on health literacy, health behavior, or mental health. This review highlights the need for research studies that use experimental designs in the areas of health literacy and mental health. The studies that used experimental designs suggest that hip hop interventions may not improve outcomes compared to control interventions. However, future research is needed because the impact of these interventions may vary across health behavior or may reflect other elements of the interventions. Future studies should also document characteristics of the intervention facilitator such as skill level and ethnicity to determine if these factors influence outcomes. Similarly, future research studies should explore how participant demographics relate to study outcomes. For instance, it is important to determine if some interventions are more appropriate for specific age groups.
Furthermore, several studies in the current review took place in socioeconomically disadvantaged schools around the country (e.g., Illinois, Georgia, Arizona, New York). Future studies should continue to examine the effectiveness of hip hop interventions in similar school settings around the country to reach youth who may have insufficient socioeconomic resources and limited access to healthcare. In addition, many studies (e.g., [51, 65] ) lacked detail about which elements of their intervention used hip hop. Studies often provide a list of various intervention components (e.g., dancing, singing, video games), but it was often not clear which of these elements included hip hop. These details will be necessary for future reviews to determine the effectiveness of hip hop interventions.
In summary, this is the first study to our knowledge to synthesize empirical research on hip hop health interventions published in peer-reviewed journals. There is a growing interest in the use of hip hop to promote healthy behaviors, health literacy, and mental health. Future experimental studies can reveal if hip hop health interventions can facilitate engagement and improve the health of African-American and Latino youth who experience an undue burden of disease.
